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Table 1 Results of drought resistant indexes for Hippophae rhamnoides L - under different BR concentrations

BRI AbBE(BR IKE) Treatment (BR concentration) (mg/L)
Drought resistant index 0 0.1 0.2 0.3 0.4

R & & Content of proline (Hg/g) 53.5716 59.1980 61.1580 61.4964 54.4263
TP & B Content of soluble sugar (mmol/g) 0.2372 0.2450 0.2435 0.2754 0.2746
HYIE KR Water content (/0) 56.7800 57.9500 60.0300 60.0900 59.2600
KA MRS WSD (%) 69.2200 67.7600 58.5100 59.4900 59.0100
N % & Content of MDA (#mol/g) 0.0187 0.0169 0.0172 0.0179 0.0179
JRAEAEXT P Relative permeability of plasma membrane 0.1890 0.1500 0.1530 0.1740 0.1780
B4 2 £ B Total chlorophyll content (mg/g) 0.7420 0.8875 0.9040 0.8450 0.7761
-2 % a/b HAE Chlorophyll a/b 3.6273 3.9702 3.9433 3.8640 3.7594
EAEYE Total biamass (g) 31.7702 34.0430 38.8778 37.5923 34.6943
HRZE I Root-stem ratio 0.7611 1.0610 1.1122 1.0494 0.7633
B KB & Length increment of new branch (cm) 1.7900 3.2600 2.2000 2.3400 1.8400
B 23 & Diameter increment of new branch (cm) 0.0760 0.0790 0.1050 0.0950 0.0960
FHRAK Length of taproot (cm) 56. 5000 89.3330 109.8330 103.6670 61.0330

SRAUAREL No- of primary side root 29.0000 30. 3000 33.3000 30. 7000 29. 0000
TKASFI %% WUE (Mmol/mol) 0.8964 1.4171 1.2598 1.2037 1.0952
H ¥)7% %% 2% Daily mean transpiration rate Cmmol/ (m” +s)) 3.7483 3.1200 2.6867 2.8439 3.3450
SOD IEYE Activity of SOD (U/g) 240.0000 263.2222 288.1481 274.8148 245.1852
IR N ERHEE R Yo MPa) —1.5500 —1.7600 —1.7600 —1.7400 —1.7700
TR J B35 KR & B ROWC" (Y0) 86.0100 83.2000 86.5800 84.5600 83.0500
& JR 7K #A Leaf water potential in early morning (MPa) —2.1567 —1.5900 —1.4533 —1.4267 —1.2633
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Table 2 Results of drought resistant indexes for Prunus armeniaca L- var- ansu under different BR concentrations

PR b ALPE(BR W)  Treatment (BR concentration) (mg/L)
Drought resistant index 0 0.1 0.2 0.3 0.4
%R 77 & Content of proline (Mg/g) 98.2234 186.2219 232.2981 241.1810 138.8037
AR & B Content of soluble sugar (mmol/g) 0.3105 0.3226 0.3341 0.2850 0.2677
L E KR Water content (/1) 67.6700 73.0100 69.6900 71.3200 69.1000
AR S WSD (%) 36.5200 31.2600 30.2500 29.8600 30.5100
N B % & Content of MDA (#mol/g) 0.0347 0.0312 0.0316 0.0305 0.0288
JREA X IEE Relative permeability of plasma membrane 0.2730 0.2330 0.2380 0.2270 0.2050
BUH-£E R 5 & Total chlorophyll content (mg/g) 0.7317 0.8073 0.8234 0.8174 0.7557
442 a/b HAE Chlorophyll a/b 2.2330 2.4333 2.3487 2.3197 2.2193
BAEYRE Total biamass (g) 33.9545 45.3886 49.4993 41.0821 37.2954
HEZE It Root-stem ratio 1.6892 1.4957 1.4299 1.5176 1.3300
FHH K& Length increment of new branch (em) 0.5700 0. 6000 1.1000 0. 7000 0.5700
FIHY 23 & Diameter increment of new branch (cm) 0.0330 0.0470 0.0530 0.0400 0.0360
TR Length of taproot (cm) 48.5000 61.3330 63.0330 59.8330 49.0000
—ZHMAREL No- of primary side root 14.7000 23.0000 22.7000 23.7000 15. 3000
KA FI A WUE (#mol/mol) 3.9119 4.6004 3.9977 4.5406 4.1292
H #9758 % Daily mean transpiration rate (mmol/ (m” +s)J 1.3267 1.5594 1.5261 1.5217 1.5217
SOD EYE Activity of SOD (U/g) 57.1111 114.4444 209. 6296 129.6296 115.5556
W R EmHEES Yo MPa) —2.3000 —2.5500 —2.2000 —2.4800 —2.2200
TP Ay i i3 KA & B ROWC (0) 52.2600 28.5100 59.1500 43.3000 55.0800
TR 7K Leaf water potential in early morning (MPa) —2.9233 —2.4300 —1.8433 —2.0333 —1.7633

*3 AEIREBR LB TEREMZIREHERNEER

Table 1 Results of drought resistant indexes for Amorpha fruticosa L- under different BR concentrations

BRI AbBE(BR IKE) Treatment (BR concentration) (mg/L)
Drought resistant index 0 0.1 0.2 0.3 0.4
2R & & Content of proline (Hg/g) 63.9698 61.4775 81.4801 67.7133 52.3390
TR & B Content of soluble sugar (mmol/g) 0.2517 0.1997 0.2479 0.2357 0.1967
Y15 KR Water content (/0) 64.3200 65. 4800 61.4200 61.0800 64.5100
KAHFT WSD (%) 27.7200 16.3200 18.8100 18. 8400 22.9300
N B % & Content of MDA (#mol/g) 0.0258 0.0207 0.0207 0.0200 0.0234
R NEAA XTI E Relative permeability of plasma membrane 0.4160 0.3520 0.3550 0.3620 0.3890
BT3¢ 2 5 & Total chlorophyll content (mg/g) 1.8683 2.0004 1.7387 1.7636 1.6771
M-4¢2 a/b HAH Chlorophyll a/b 2.7804 2.8218 2.8172 2.7485 2.6967
MAEPE Total biamass (g) 47.8449 48.0578 49.1594 49.7266 47.7007
FRZ5 LK Root-stem ratio 3.6420 3.9665 3.9137 3.8723 3.8624
FR KB Length increment of new branch (em) 0. 6300 2.2100 2.0300 3.4200 1.3700
B 2 & Diameter increment of new branch (cm) 0.0170 0.0410 0.0330 0.0370 0.0320
FHEK Length of taproot (cm) 113.8330 119.2000 126.5000 121.8000 104.5000
—ZHUAREL No- of primary side root 33.3000 35.3000 36.0000 37.3000 32.7000
K5 FIFIZLE WUE (Mmol/mol) 4.7081 4.8009 5.3885 4.9722 4.1011
H #)7& ¥ ¥ % Daily mean transpiration rate (mmol/(m”+s)] 2.4989 2.6706 1.8833 2.2428 2.5056
SOD IEHE Activity of SOD (U/g) 211.8519 238.5185 254.0741 326.6667 224. 4444
IR N ERHEE S Yo MPa) —1.6800 —2.0800 —2.0300 —1.8500 —1.9200
T 2 S KA X 4 ROWC (%) 91.6200 87.9900 85.0100 94.1500 95.6400
5 JR I /K HY Leaf water potential in early morning ( MPa) —0.6400 —0.5133 —0.4500 —0.5200 —0.4967
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Table 4 Initial eigenroots and cumulative contribution of former 4 components for seedlings of three tree species

CE A5 PR TR (A0) FBFE (%)
Tree species No- of component Initial eigenroot Contribution Cumulative contribution
1 12.5922 62.9609 62.9609
Wik 2 3.8944 19.4722 82.4330
Hippophae rhamnoides L - 3 2.8327 14.1635 96.5965
4 0.6807 3.4035 100. 0000
1 10. 6044 53.0220 53.0220
Ui 2 4.7088 23.5442 76.5662
Prunus armeniaca L- var- ansu 3 3.9584 19.7922 96.3584
4 0.7283 3.6416 100. 0000
1 10. 3601 51.8006 51.8006
SRR 2 4.7465 23.7327 75.5333
Amorpha fruticosa L- 3 3.2165 16.0824 91.6157
4 1.6769 8.3843 100. 0000
xO SHEAZIRSNFEDE
Table 5 Eigenvectors of principal components of seedlings of three tree species
R ITEs HRR
SLEE AT Hippophae rhamnoides L- Prunus armeniaca L- var- ansu Amorpha fruticosa L -
Drought resistant index %1 %2 % 3 1 %2 % 3 1 %2 % 3
% B8 & & Content of proline 0.0731 —0.0260  0.0630  0.0857  0.0028  0.0329  0.0676 0.1351  0.0717
A YERE & & Content of soluble sugar 0.0145 0.1932 —0.1851  0.0258 0.1286  0.1723  0.0132  0.2083  0.0153
L& K E Water content 0.0625  0.1573  0.0018  0.0742  0.0845 —0.1164 —0.0630 —0.1187  0.1542
KA AN S WSD —0.0474 —0.2042 —0.0016 —0.0822  0.0932  0.0501 —0.0831 0.1036 —0.0337
N B4 & Content of MDA —0.0661  0.0992  0.1047 —0.0516  0.1415  0.1269 —0.0911  0.0625  0.0357
Eﬁﬁﬁfﬁfﬁ;MMydphmmnwmhmm —0.0660  0.1213  0.0391 —0.0501  0.1435  0.1265 —0.0891  0.0785 —0.0293
JAI5% 4 Total chlorophyll content 0.0747 —0.0855  0.0163  0.0907  0.0297  0.0326  0.0003 —0.0382  0.2403
4% 2 a/b HAE Chlorophyll a/b 0.0743 —0.0787 —0.0618  0.0736  0.1234 —0.0013  0.0463  0.0492  0.2606
EEWE Total biamass 0.0702  0.0990  0.0915  0.0847  0.0221  0.0979  0.0799  0.0792 —0.1195
HRZE L Root-stem ratio 0.0723 —0.0817  0.0629 —0.0513  0.1630  0.0420  0.0713 —0.1374  0.0108
fiiﬁﬁfiﬁcrmnentnfnew branch 0.0419 —0.1865 —0.1410  0.0526 —0.0325  0.2036  0.0798 —0.0376 —0.1215
Eiji:éi% Diameter increment of new () 533 (1740  0.0648  0.0796 0.0277  0.1169  0.0699 —0.1432 —0.0246
FEHRK Length of taproot 0.0740 —0.0204  0.0952  0.0860  0.0698  0.0582  0.0825 0.0864  0.0905
— R MAREL No- of primary side root 0.0662 —0.0133  0.1838  0.0854  0.0742  0.0110  0.0884  0.0358 —0.0373
KA FI %% WUE 0.0669 —0.1028 —0.1277  0.0572  0.0764 —0.1767  0.0748  0.1151  0.0983
Eiﬁ?%ifff%ﬁimphﬁﬁnnrﬂe —0.0778 —0.0327 —0.0437  0.0857 —0.0522 —0.0726 —0.0598 —0.1217  0.0638
SOD &k Activity of SOD 0.0740 —0.0037  0.1236  0.0747 —0.0694  0.1300  0.0688  0.0227 —0.1762
R NS E R Y —0.0649 —0.0554  0.1789 —0.0315 —0.1502  0.1543 —0.0621  0.1300 —0.0951
iR 5 KA 4 i Rowe! 0.0003 —0.0012  0.3520 —0.0311 —0.1443  0.1594 —0.0520 —0.0433 —0.2392
Rk 0.0551  0.1320 —0.1721  0.0589 —0.1651 —0.0026  0.0686 —0.0842 —0.0497

Leaf water potential in early morning
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Table 6 Principal component values of seedlings of three tree species under different BR concentrations

AL (BR Wg) Hippophae(%h*jmnoides L- Prunus armeﬁai L-wvar- ansu Amorph%j%z?icosa L-
Treatment
(BR concentration) 1 2 3 1 2 3 1 2 53
(mg/L) EAS ERS ERS ERS ERS RS ERS ERS EERS
0 1.5231 —0.3901 0.8462 —1.5916 0.6690 0.4512 —1.2338 1.1034 0.5104
0.1 0.3813 1.4752 —0.9371 L6713 1.0677 —0.6932 0.3386 —1.1468 1.1602
0.2 1.0508 0.1136 1.1170 L7885  —0.3510 1.5622 1.0036 0.7075 0.4099
0.3 0.5073 0.6262 0.0489 .5051 0.1224 —0.6161 0.7674 0.2787 —1.2151
0.4 —. 4164 1.1254 1.0750 . 3733 1.5081 —0.7042 —0.8758 —0.9428 —0.8654

R 7 AERE BR X 3 HEAREURWNANE

Table 7 Vitual values of effect on drought resistance of seedlings of three tree species under different BR concentrations

AP (BR %) (mg/1) Vb
Treatment (BR concentration) Hippophae rhamnoides L
0 —1.0349
0.1 —0.0472
0.2 0.6837
0.3 0.4414
0.4 —0.0430

Ay SRR
Prunus armeniaca L- var- ansu Amorpha fruticosa L-
—0.5971 —0.2951
0.4701 0.0898
0.6446 0.7537
0.1747 0.2682
—0.6924 —0.8166

H13% 7 s AR O] X T AR R E R R
P TH T UA b PR 3 ot B 80 oA R
J90.27>0.37>0.47>0. 1 mg/L, A7k 0. 1,
0.2 0. 8 ing /1 R EE B R SR 0. 2>

0 150.3 mg/L. 04 mg/L 430 2 T WAL 5
B T B it PR P o S R 45 I AE 0. 1~0.3 mg/LL,
S-SR AR LA BR I EHEFE N 0.2>0.3>
0.1 mg/L,0. 4 mg/L ALBEFIA —KEX HpT Rk
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Comprehensive evaluation of effect of brassonolide on drought
resistance of seedlings of three tree species

HAN Gang's SUN Nan’, LI Kairong”"
(1. College of Forestry, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Division of Sci-Res, Northwest A & F University, Yangling, Shaanxi 712100, China;
3. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and W ater
Conservation, the Chinese Academy of Sciences, Northwest A & F University, Yangling, Shaanxi 712100)

Abstract: Twenty indexes for drought-resistance were measured under simulating soil drought by using pot-
ted seedlings to controlling soil water and dipping roots and spraying leaves of seedlings of Hippophae rham-
noides L-» Prunus armentaca L- var- ansu and Amorpha fruticosa L- with brassinolide of different concentra-
tions- Based on that the effect of brassinlide on drought resistance of seedlings of three tree species was compre-
hensively evaluated by using principal component analysis- The results showed that with concentration between
0.1~0.3 mg/L the values of effect of brassinolide on drought resistance of seedlings of three tree species were
higher than that of untreated- The best brassinolide concentration was 0.2 mg/ L for effectually increasing
drought resistance of seedling of the three tree species-

Keywords . brassinolide; Hippophae rhamnoides L-; Prunus armeniaca L.- var- ansu; Amorpha fruti-

cosa L-; drought resistance; principal component analysis



